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Isoetes riparia Canadensis and Isoetes Dodgei 

By A. A. Eaton 

For a period of nearly seventy years, and from widely sepa- 
rated localities, an Isoetes has been collected and variously referred 
by authors, but always with hesitation and doubt, until 1898, when 
it was described in the Fern Bulletin as /. Dodgei, founded upon 
specimens from Kingston, N. H., and Vancouver Island, B. C. 
It is near /. riparia in many respects, but differs especially in its 
more rigid leaves, usually with four bast-bundles, its light-spotted 
sporangium, and the rather jagged, isolated crests of the gyno- 
spores. Noting Dr. Engelmann's rather vague description of /. 
riparia Canadensis in his monograph, specimens of /. Dodgei were 
sent to be compared with that variety, and were pronounced dis- 
tinct. Through the kindness of Dr. Trelease I have since had an 
opportunity to examine all of Dr. Engelmann's material of this 
genus, and have established with little room for doubt that not 
only are /. riparia Canadensis and /. Dodgei identical, but that 
nearly all of Engelmann's so-called /. riparia from New England, 
a part of that from Pennsylvania, and even some specimens re- 
ferred to /. Engelmanni, are that species also. 

The cause of confusion doubtless lies in the fact that all of 
Engelmann's material of this is more or less immature and frag- 
mentary. There appears to be no type-material in his herbarium, 
for in " Notes and Sketches," 59 : 90, he states that all his speci- 
mens, which were poor, were sent to Braun, who said they 
were "probably of a new species between /. lacustris and 1. ri- 
paria." This was from Canada, the place, date and collector not 
given. We may conjecture, however, that it came from Crow River, 
collected by Macoun. Engelmann cites two localities for the va- 
riety : Cornish, Maine, Chickering, and Crow River, Canada, Ma- 
coun. Of the latter he has three plants, all told, of 6-10 leaves, 
7.5—10 cm. high. They grew under water and have a starved 
appearance. According to the label it was found "in rather swift- 
running water just above the dam at Marmora iron works," etc., J. 
Macoun, July 18, 1864. The submersed position and early date 
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of collecting account for their appearance. The spores are like 
those of Kingston plants. 

The only representative of the Cornish locality is a single small 
specimen attached to an exchange label of D. C. Eaton. It was 
collected in 1859, but the month is not stated. It is also very 
immature, and grew under water. Engelmann says of this : " The 
whole plant looks exactly like the Kennebunk plant which I have re- 
ferred to Engelmanni borealis, or perhaps to Tuckermanni, but spores 
differ. Dec. 25th, 1866." Later this was crossed out and " riparia 
var. Canadensis" substituted. The same sheet also bears the 
legend : " No doubt Brannii : = the Canada plant, Jan, 11, 1867." 
The Kennebunk plant referred to is a single small immature plant 
from the Gray Herbarium, 1867, collector and date not given. 
The label also bears the name "riparia forma minor borealis." 
In the Gray Herbarium is a specimen from Kennebunk, whose 
label Mr. Fernald has kindly copied as follows: " Isoetes Engel- 
■manni Br., forma minor borealis. Sporis majoribus. Kennebunk. 
One of the doubtful (perhaps transitional) forms. Will examine 
again. G. E. 1867." Mr. Fernald conjectures that this was col- 
lected by Engelmann himself, but this cannot be, as his specimen 
is given as " Ex. Hb. Gray." 

This completes the list of localities as recognized by Engel- 
mann, but a study of his /. riparia from the banks of the Connec- 
ticut river, opposite Brattleboro, Vt, Chesterfield or Hinsdale, N. H., 
shows it to be a more nearly mature form of /. riparia Canadensis, 
although the leaves are covered with confervae and diatoms and 
soak out so badly that I could not be sure of the bast-bundles. 
In his " Notes and Sketches," 59 : 89, Engelmann says : " Crests 
of macrospores short, often scarcely anastomosing : (apparently 
/. Braunii), in others (especially below) almost reticulated ; very 
pale brown sclerenchym cells in sporangium. Macrospores those 
of riparia without doubt," and again : " Why not rather lacnstris ? " 

I find among Engelmann's I. riparia a sheet whose label bears 
this legend : " These from the banks of the Lehigh river, on an 
island near Bethlehem, growing like the Delaware riparia, in the 
sandy mud of the river, among and between stones, July 30, 
1866. E. Durand." This is supplemented by another specimen 
which Engelmann calls " forma parvula," the label of which reads : 
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■" On the island above Bethlehem, Pa., bridge, growing between 
stones and gravel on the banks, always covered with water and at 
the level of the lowest stage of water in Lehigh river. E. Durand. 
Oct. 20, 1866." This last, being immature, will be dismissed from 
further consideration, save to state that Engelmann (Notes and 
Sketches, 59 : 93) says : " I. riparia. Cannot be Engelmanni (and 
is probably not from Bethlehem)." 

The former is sketched on the same page under title of /. 
paupercula A. Br., under which name both of these appear in 
Hb. Engelm. Pencilled notes read : " /. paupercula A. Br. in litt., 
sclerenchym cells on sporangium but very light yellow, not brown. 
Bast-bundles fully developed, only 2 (Braun says, I think I have 
seen 3 or even 4). I take it to be riparia after repeated investiga- 
tions which certainly show some bast -bundles in the stiff rigid 
leaves." This is accompanied by the following note : " A. Braun 
in litt., April 3, 1867. '/. paupercula mihi ; doubtful between 
riparia and Engelmanni (as Engelmann expressed himself in send- 
ing them). A hybrid? Sporangium with pale sclerenchym cells. 
Macrospores larger, ridges erose, somewhat reticulate below, 
scarcely differing from riparia but with 2 median bast -bundles.' " 

One of the first collections of Isoetes in America was made by 
Moser in 1832, in Pennsylvania. A specimen of his collecting 
is in the Engelmann collection, and is referred by Engelmann to 
/. Engelmanni. It was collected on an island in the Lehigh, prob- 
ably, as Engelmann's label reads, at Bethlehem. Although rather 
immature, this is doubtless /. Canadensis, as spores are character- 
istic. The original label belonging to this specimen apparently 
now adorns a sheet of /. setacea, and one written by Engelmann 
accompanies the specimen. 

Finally there is a sheet bearing specimens collected by E. A. 
Rau, August, 1882, on "shaded banks of Lehigh river, at Bethle- 
hem, Pa." This, to judge from pencil notes, was referred alter- 
nately to I. Engelmanni and I. Braunii, but finally included in the 
former, where it now appears. Engelmann's notes say : " Very 
weak bast-bundles, sporangium spotted, macrospores .47-. 57 mm., 
cristate-reticulate, stomata, microspores normally .024 mm., smooth, 
white." I find some gynospores that reach 700//. The andro- 
spores mounted dry, the only way in which an idea of their 
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appearance may be had save by considerable manipulation, are 
characteristic of /. Canadensis. Fuller descriptions may be had 
by reference to the description of /. Dodgei (Fern. Bull. 6: 5. 
1898). I can find no difference between these and the submersed 
form of the Kingston (N. H.) plants. 

With material at hand from so many localities it is a matter of 
no little surprise that Engelmann and Braun did not recognize 
their identity and specific value. 

The species becomes I. Canadensis, with the following syn- 
onymy : 

Isoetes Canadensis (Engelm.) A. Br. Mss. 

/. riparia Canadensis Engelm. Trans. Acad. Sci. St. Louis 4 : 
383. 1882. 

/. Dodgei A. A. Eaton, Fern Bull. 6: 5. 1898; Fernwort 
Papers, 15. 1 900. 

/. lacustris Moser, in herb. 1832. Not L. 

I. Canadensis A. Br., in letter to Engelm., 3 Ap 1867. 

I. paupercida A. Br., in letter to Engelm., 3 Ap 1867. Not 
/". lacustris paupercida Engelm. Trans. Acad. Sci. St. Louis, 4 : 
377. 1882. 

/. Engelmanni Engelm. in part. Not A. Br. 

/. riparia Engelm. in part. 

It has been seen from the following localities : British Colum- 
bia : Vancouver Island, Macoun. Ontario : Crow River, near Belle- 
ville, Macoun. Maine: Cornish, Chickering ; Kennebunk (coll. ?) ; 
Peasepond, East Wilton, Fernald. New Hampshire : Kingston, 
A. A. Eaton ; " Opposite Brattleboro, Vt.," Frost. Massachusetts : 
Paul's Bridge, Dedham, C. E. Faxon. Pennsylvania : Point Pleas- 
ant, Best ; Bethlehem, Durand, Ran, Moser ; Mouth of Tucquan 
(Lancaster Co.), no collector given, and determination rests on 
androspores alone (specimen in U. S. Nat. Herb.). 

The emersed form, with intricately snarled leaves, is unique 
and well deserving varietal rank. This being the form from which 
most of my characters of I. Dodgei were drawn, it may well bear 
the name of I. Canadensis Dodgei. It has not been seen from 
any other locality than Kingston, N. H. 



